Most of the studies on resource usage by eusocial bees, carried out in Brazil (e.g. Imperatriz-Fonseca et al. 1984 , Ramalho et al. 1989 , Wilms et al. 1996 suggest that, although Meliponina present generalist habits they concentrate their several patterns in the use of certain botanical families in among these bees.
However, such a preference in the use of resources is related to the animals' relative ability to collect or consume an item of a given food type (Schoener 1974 , Lawlor 1980 . This ability is inherent to each species and is related to the degree of relationship between the species and availability of the resources in the environment. Biesmeijer & Slaa (2006) have recently accomplished a comparative analysis of food plants use by eusocial bees in tropical bee assemblages. However the forums that seek to elucidate the patterns of resource use by communities of eusocial bees in Brazil have not used an approach that takes into consideration the phylogeny of congeneric species. Furthermore, the availability of resources in the environments can also vary from region to region and time of year). The interpretation of the results of these studies is based only on the community's consumption, through an analysis of the extent of the trophic niche of the particular species. This is mainly due to the basic taxonomic impediments existent for the study of bees in Brazil, like the reduced number of taxonomists, few generic revisions, existence of synonymies, phylogenetic hypotheses (Silveira et al. 2002a) .
Data concerning the phylogenetic relationship among stingless bees are even scarcer, though with notable studies on the genera Paratrigona Schwarz and Aparatrigona Moure (Camargo & Moure 1994) , Geotrigona Moure (Camargo & Moure 1996) and Partamona Schwarz (Pedro & Camargo 2003) . Recent hypotheses try to explain the phylogenetic relationship among species of the genus Frieseomelitta von Ihering (F. F. de Oliveira, in preparation) .
Frieseomelitta is a stingless bees genus (Meliponinae, Trigonini), exclusively Neotropical, with wide geographical distribution, occurring from Southwest of Mexico to the Southeast Region of Brazil. Specimes can be found in forests, cerrado, caatinga and mountainous regions, reaching up to 1600 m of altitude (Iguala, Guerrero, Mexico) (Oliveira 2003) .
The objective of the present study was to evaluate bees of the genus Frieseomelitta results from phylogenetic restrictions inherent to each species, or whether ecological factors could be the determinant factors for the patterns observed. The study was based on information obtained from 
Material and Methods
An analysis was undertaken of the biocenotic studies done in Brazil. These studies usually deal with the plants commonly visited by the various groups of bees, as well as with the predominant species and rare bees and the richness of species according to each area. The information enables a meta-analysis that uses statistical methods to combine existence or lack of tendencies and proposes hypotheses to explain them.
So, information on this subject available in the specialized literature (such as theses, dissertations and other works) was analyzed. Studies were pre-selected that presented the following common factors: 1) undertaken in Brazil; 2) with or indirect methodology (polynic analysis) to describe the Frieseomelitta individuals.
The studies were further classified into those that Frieseomelitta bees criteria were excluded from the analysis. A grouping analysis was performed, based on the UPGMA method (cluster analysis) in order to evaluate the similarity between species of Frieseomelitta and/or the areas studied in the Brazilian biomas where these bees are found. which accumulates a species or group of species each time, all the species. During the process, the pairs with greatest grouping with all the species.
Sorensen's similarity index for the application of UPGMA was used in the present study. The formula to calculate this index is: CA = 2c/a+b x 100, where "CA" is the association samples, "a" is the number of species in the sample "A", and "b" the number of species in the sample "B" (Southwood & Henderson 2000) . This index takes into account only the presence or absence of the species and was chosen due to
Frieseomelitta
The similarity matrix and phenogram were prepared using Multivariate Statistical Package version 3.12d.
categories proposed by Udvardy (1975) 
Results
From the nineteen studies analyzed, eight species of Frieseomelitta were registered, namely:
F. savannensis (Roubik, 1980) The faunistic similarity between the species of Frieseomelitta according to the areas studied in Brazil is presented in Fig. 1 . Nine studies reported the floral resources visited by Frieseomelitta and four out of these were performed in the cerrado, four in the caatinga and one in the Amazon region (Table 2) . species of Frieseomelitta (F.d.; F.f.; F.sp.nov.; F.l.; and F.v.) were collected when they visited 73 species of vegetation belonging to 36 botanical families. The botanical families that presented the largest number of vegetable species visited by Frieseomelitta individuals were as follows: Caesalpiniaceae (n = 10), Anacardiaceae (n = 6), Fabaceae (n = 6), Euphorbiaceae (n = 5), Malpighiaceae (n = 5), Bignoniaceae (n = 3), Capparaceae (n = 3) and Mimosaceae (n = 3) ( Table 2 ).
The analysis of the studies in which it was possible to determine the relative abundance of Frieseomelitta individuals (F.d.; F.l. and F.v.) revealed that 24 botanical families were visited and that these bees tended to concentrate the visits on Caesalpiniaceae, Malpighiaceae and Anacardiaceae families (Fig. 2) .
In areas of caatinga, such as in Ibiraba, Bahia state (BA), 316 individuals of F. languida were collected when they visited 11 botanical families; of this total 54.5% were collected on the Caesalpiniaceae species Copaifera coriacea Mart. Similar data were observed in São João do Cariri, Paraíba state (PB), where most visits (33.2%) of the 46 individuals of F. doederleini were registered on 12 botanical families and the individuals were collected when visiting Caesalpinia pyramidalis Tul., also a Caesalpiniaceae (Aguiar et al. 1995) .
Regarding the botanical family Malpighiaceae, in Ibiraba, BA, 88 (25.3%) all individuals of Frieseomelitta were collected on Byrsonima gardnerana Adr. Juss., and in Cajuru, São Paulo state (SP), three individuals of F. varia were collected on Mascagnia cordifolia Griseb. The Anacardiaceae family in Nova Casa Nova, BA, represented only by Astronium aff. urundeuva (Fr. All.) Engl., was frequently visited by F. doederleini, accounting for 53 (62.4%) of the total of 85 individuals collected on eight botanical families. 
Discussion
Species of Frieseomelitta have been sampled in studies located in humid tropical forests (Amazon Forest), tropical savannas (cerrado) and dry forests (caatinga). However, they were not registered in areas more to the south of the country, probably due to the biogeographic distribution of the Frieseomelitta genus (Silveira et al. 2002b ) and also to their intolerance to cold climates (Ribeiro & Bego 1994) .
Despite six species of Frieseomelitta were documented during the investigation of nests in the Amazon (Camargo 1994) , only three species were registered (F. ; Frieseomelitta sp. nov. and F. trichocerata) in punctual studies on the use of floral resources and pollination, undertaken in that region (Absy et al. 1984; Laroca 1999; Falcão et al. 1999 Falcão et al. , 2001 Falcão et al. , 2002 . According to PinheiroMachado et al. (2002) , to date, no systematic studies have bees in the canopy of the forests.
The caatinga ecosystem presented the greatest richness of Frieseomelitta due to the ease of collection and to its representativity in areas such as Milagres (Castro 2001) and Ibiraba, BA (Neves & Viana 2002) , where the genus stood out in number of species, when compared with other genera of eusocial bees.
In relation to the faunistic similarity observed in this 
languida).
In the present study, individuals of Frieseomelitta visited species belonging to Caesalpiniaceae in all caatinga areas [Ibiraba, BA (Neves & Viana 2002) , São João do Cariri, PB (Aguiar & Martins 1997 ), Nova Casa Nova, BA (Castro 1994 , Martins 1994 , and Milagres, BA (Castro 2001 )], with a relatively high abundance in Ibiraba, BA (Neves & Viana 2002) and São João do Cariri, PB (Aguiar & Martins 1997) , what reinforces the great importance of this resource in the caatinga areas studied.
The predominance of eusocial bees visiting Caesalpiniaceae could be a consequence of the melitophilous characteristics present in species as C. coriacea and C. pyramidalis, like massal floration and simultaneously nectar and pollen resources. These two vegetable species probably represent a key resource for the populations of Frieseomelitta in Ibiraba, BA (Neves & Viana 2002) and São João do Cariri, PB (Aguiar & Martins 1997) .
The prominence of Malpighiaceae and Anacardiaceae families is due to visits by F. doederleini and F. languida to individuals of B. gardnerana present in Ibiraba, BA (Neves & Viana 2002) and to the presence of A. urundeuva in Nova Casa Nova, BA (Castro 1994 , Martins 1994 , frequently visited by F. doederleini. Plants of A. urundeuva were also present in São João do Cariri, PB (Aguiar & Martins 1997) , although only one individual of F. doederleini was collected from them.
Some considerations should be made regarding the results discussed in this work. Unfortunately most of the studies in the literature only present graphical data regarding the relative abundance (percentage of Frieseomelitta individuals the various species of Frieseomelitta, often due to their low abundance in the areas studied; other studies only provide information regarding the species of bees and predominant plants. Consequently in some studies, like those undertaken in Uberlândia, Minas Gerais State (MG), (Carvalho & Bego 1997) , Lençóis, BA (Viana 1992 , Martins 1994 ) and in Milagres, BA (Castro 2001) , the relative abundance of Frieseomelitta obtained, what, in a certain manner, restricted the analysis.
However, based on the data analyzed here, it can be inferred that Frieseomelitta bees visited a great number of plant species, but tended to concentrate on just a few species [(Ibiraba, BA (Neves & Viana 2002) and São João do Cariri, PB (Aguiar & Martins 1997) ].
This foraging pattern is similar to that observed for other species of eusocial bees, such as: Plebeia Schwarz, that visited with high intensity only Anacardiaceae, Balsaminaceae, Solanaceae and Palmae (Knoll & ImperatrizFonseca 1993) ; Scaptotrigona Moure concentrated its foraging on Compositae, Leguminosae, Myrataceae and Euphorbiaceae (Ramalho 1990) ; Melipona Illiger visited with greater intensity plants of the Myrtaceae, Melastomataceae, Solanaceae and Mimosaceae families (Ramalho et al. 1989) ; Tetragonisca angustula (Latreille) concentrated foraging on Euphorbiaceae, Moraceae, Leguminosae and Myrtaceae (Imperatriz-Fonseca et al. 1984) .
these resources by the species of Frieseomelitta, and that species closely related would show similarity, even when they inhabited different areas. However, F. varia and F. languida presented a close relationship (Fig. 5) (Absy et al. 1984; Pedro 1992; Viana 1992 Viana , 1999 Zanella 1999; Martins 1994; Silveira & Campos 1995; Carvalho & Bego 1997; Mateus 1998; Falcão et al. 1999 Falcão et al. , 2001 Falcão et al. , 2002 Castro 2001; Neves 2001; Neves & Viana 2002) . not registered (Fig. 3) . The opposite was observed with F. languida and F. doederleini, despite their higher phylogenetic distance, they presented the greatest similarity in the use of Frieseomelitta, in this study could be related to the similarities and differences found between the biomas, mainly caatinga and cerrado (Fig. 4) and to the ecological interactions between the populations present in each bioma.
If there was some influence originating from the phylogenetic restrictions, it seems that they would be expressed on a higher taxonomic level and would serve to differentiate the foraging behavior of eusocial bees from solitary bees. 
